Objective: A fundamental property of the internal anal sphincter (IAS) is its ability to generate tone. However, the mechanism underlying tone generation is still controversial. In other GI regions, interstitial cells of Cajal (ICC) have been demonstrated to be the pacemaker cells that generate slow waves (SWs). We have shown that SWs are also present in the IAS along with a population of intramuscular ICC (ICC-IM). However, the identity of the cell that generates SWs in the IAS is still uncertain. We hypothesize that SWs are generated by ICC-IM via a rise in intracellular calcium, activation of calcium-activated chloride channels (ANO1) and voltage-dependent L-type calcium channels (Cav L ). We further propose that SWs play a critical role in tone development in the IAS through the generation and summation of phasic contractile activity. Methods: Cell specific protein expression was examined with immunohistochemistry while gene expression was determined with qPCR on whole muscles and cells isolated with FACS. An inducible Cre/loxP technique was used to express a genetically-encoded Ca 2+ biosensor (GCaMP3) in a cell-specific manner. Calcium transients were imaged from the IAS of mice expressing GCaMP3 in ICC (Kit-GCaMP3) and smooth muscle cells (SMC; smMHC-GCaMP3) with an Olympus DSU. 
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